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WE CLAIM : 

L 

1 . A wire bonding method, comprising the steps of: 

I \ 
k \ 

forming a semiconductor substrate with a copper (Cu) interconnect 
material; 

fabricatmg a copper (Cu) bond pad; 

depositing a tantalum (Ta) layer onto the substrate; 

patterning and etching the tantalum (Ta) layer; and 

bonding an aluminum (Al) wire with the tantalum (Ta) layer; 

wherein a portion of the tantalum (Ta) layer bonds with the copper (Cu) 
bond pad, and anothar portion of the tantalum (Ta) layer forms a tantalum 
aluminide (TaAI 3 ) compound. 




2. The^h^ethod of claim 1, wherein the wire is a wire selected from the 
group con&sting of an aluminum wire, an aluminum alloy wire, and an 
aluminum-coatfed gold wire. 



The method of claim 1, \(herein thickness of the tantalum (Ta) layer is 
controlled such that a portiorf^of the tantalum (Ta) layer bonds with the 
copper (Cu) bond pad, and another portion of the tantalum (Ta) layer 
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forms a tantalum aluminide (TaAI 3 ) compound. 

The method of claim 1, wherein thickness of the tantalum (Ta) layer is 
between 30® to 1000 angstroms (A). 

The method of ©laim 1, wherein the aluminum (Al) wire is bonded onto 
the tantalum (Taft layer by wedge bonding. 

The method of claim 1 , further comprising the step of performing a heat 
treatment after the binding step. 

The method of claim l\ further comprising the step of packaging the 
substrate in a package consisting of a plastic package and a hermetic 
package. 

The method of claim 1 , whereVi the tantalum (Ta) layer is patterned by 
a method consisting of negative tone pad masking, photoresist 
patterning, and photolithography. 



The method of claim 1, wherein we substrate is a multi-layered 



-16- 




CHITTIPEDDI 59-108 
1298/0F374 




^3 

m 

f4 



flity^ohnecT structure. 



10. A wVe bonding method, comprising the steps of: 

forming a passivation layer on a semiconductor substrate; 
bonding\a wire onto the passivation layer; and 

encapsulating a bond pad made from an interconnect material, wherein 
the wire is more metallurgical^ stable than the interconnect material; 

wherein a poraion of the passivation layer forms a metallurgical bond with 
the interconnect material; 

wherein a mechanical and electrical connection is provided between the 
interconnect material and the wire, with the passivation layer disposed 



lffl 



therebetween. 




1 1 . Tn^method of claim 10, wherein the wire is a wire selected from the 
group corfBi^ting of an aluminum wire, an aluminum alloy wire, and an 
aluminum-coateabold wire. 



1 2. The method of claim 10, wherein the passivation layer is a tantalum (Ta) 



layer. 
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1 13. TheViethod of claim 1 0, wherein the wire is bonded onto the passivation 

2 ^ ✓l s ^ layer by\wedge bonding. 

V \ 

1 1 4. The method of cl^im 1 0, further comprising the step of performing a heat 

2 treatment after the Binding step. 

1^ 15. The method of claim 10, v^herein the substrate is a multi-layered 

If int erconnect structure. 

_^ _ 

r lj \ 

I !% \ 

f ; 1 6. A \emiconductor device, comprising: 

*y \ 

2U a subs^ate; 

=3: = \ 

i y \ 

JLf a copper fCu) bond pad formed on the substrate; 

4f a tantalum (TaJ layer encapsulating the copper (Cu) bond pad; 

Q A 

5 wherein a portion\)f the tantalum (Ta) layer bonds with the copper (Cu) 

6 bond pad, and another portion of the tantalum (Ta) layer forms a tantalum 

7 aluminide (TaAI 3 ) compound. \ 

1 17. The device of claim 16, wherein the substrate is a multi-layered 

2 interconnect structure. \ 
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device of claim 1 6, wherein the tantalum (Ta) layer is bonded with 
the copoer (Cu) bond pad using wedge bonding. 




1 9. The device of claim 1 6, wherein the substrate is packaged in one of the 
group consisting of asplastic package and a hermetic package. 




20. The device of claim 1 6, wherbin thickness of the tantalum (Ta) layer is 
between 300 to 1000 angstromsHA). 
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